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case conductor 3 may be regarded as the return from i and 2 and the sum of the two readings of Wi and Wa gives the whole power of the furnace. An ammeter should be provided for each of the three electrodes in order that the currents drawn by each may be kept equal.
RATE OF HEAT PRODUCTION IN ELECTRIC FURNACES
As already mentioned, the rate at which heat is produced in an electric furnace may be measured by the number of watts of electrical power supplied to the furnace, allowance being made when necessary for any electrolysis that takes place. A certain rate of heating is necessary-for the attainment of a definite temperature; this rate Spending on the thickness and heat-retaining qualities of the furnace walls, upon the size of the furnace, and upon any cooling influence, s"uch as the introduction of fresh ore to the furnace. The greater'.'the "fate of heat production in an electric furnace, the greater in general will be its efficiency.1 A few examples will now be given of the rate of heat production in typical electric furnaces, the rate being given in watts per cubic inch, or in kilowatts per cubic foot.2
In Moissan's small furnace, Fig. 6, which was composed of blocks of quicklime, he employed 35 to 40 amperes of direct current at 55 volts, 0^1,900 to 2,200 watts.3 The interior cavity of the furnace was about 1.75 in. in diameter, and about 1.7 in. in height, corresponding to a volume of 4.1 cu. in. The watts per cubic inch, -will, therefore, be 470 to 540, or say 500 as a round figure. Some allowance should be made for the heat produced in the electrodes themselves, and this would leave perhaps 400 or 450 watts per cubic inch for the interior of the furnace. This figure, as will be seen directly, is about 100 times as great as the usual rate of heating in a fair-sized electric furnace, as used for steel-making, for instance.
Moissan's electric tube furnace, contained a carbon tube in which the material to be heated was placed, and the furnace itself was composed of limestone, and was lined with alternate layers of carbon and magnesia. In this furnace he employed 300 amperes at 70 volts (=21,000 watts), or 1,000 amperes at 60 volts ( = 60,000
Attention has been called to this feature of electrical heating by Dr. Carl Bering, "Advantages of Small High-speed Electric Furnaces." Met. and Chem. Eng., xi, 1913, p. 183.
21 Watt per cubic inch = 1.728 kw. per cubic foot.
3 H. Moissan, The Electric Furnace, p. 5her factor than high-frequency current. On this account 25-cycle current is often used in electric smelting in preference to 6o-cycle current.." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
